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Recommendation?
Major revision is needed (please make suggestions in comments)
Comments to the Author(s)
The manuscript includes relevant information and applied techniques for the discrimination of Dendrobium species. However, it is poorly written which makes it hard to follow and comprehend. It is highly recommended to be revised and rewritten by a native speaker.
A discussion of the relevant bioactive components and their relation to the finding in the IR data is required. How do the species relate to each other with relevance to the metabolites is also important. In page 4 you mention that the species are quite different in their metabolites so how can you apply this to your discrimination results? The interpretation in page 12 deals with functional groups rather than prediction of actual metabolites.
Decision letter (RSOS-182122.R0)

01-Mar-2019
Dear Dr Wang:
Manuscript ID: RSOS-182122 Title: "Original Plant Traceability of Dendrobium Species Using Multi-Spectroscopy Fusion and Mathematical Model" Thank you for submitting the above manuscript to Royal Society Open Science. Your paper was sent to reviewers and their comments are included at the bottom of this letter.
In view of the concerns raised by the reviewers, the manuscript has been rejected in its current form. However, a new manuscript may be submitted which takes into consideration these comments.
Please note that resubmitting your manuscript does not guarantee eventual acceptance, and that your resubmission will be subject to peer review before a decision is made.
You will be unable to make your revisions on the originally submitted version of your manuscript. Instead, revise your manuscript and upload the files via your author centre.
Once you have revised your manuscript, go to https://mc.manuscriptcentral.com/rsos and login to your Author Center. Click on "Manuscripts with Decisions," and then click on "Create a Resubmission" located next to the manuscript number. Then, follow the steps for resubmitting your manuscript.
Your resubmitted manuscript should be submitted by 29-Aug-2019. If you are unable to submit by this date please contact the Editorial Office.
We look forward to receiving your resubmission.
Yours sincerely, Dr Laura Smith Publishing Editor, Journals The manuscript entitled "Original Plant Traceability of Dendrobium Species Using MultiSpectroscopy Fusion and Mathematical Model" mainly presented an approach for fast identification of botanical origins of Dendrobium materials. Mid-infrared and NIR techniques combined with three different chemometric methods were used. Although lots of work has been done by the authors, the sections of results and discussion should be further improved. After careful review, I recommended major revision based on following points: (1) As stated by authors, MIR and UV-Vis spectra was used to authenticate the multi-origin Fengdou crude materials in Ref. [29] . What's the difference between these two articles? Just two different techniques? (2) Line 56, Page 6. The reason for accumulation number was wrong. (3) Why did authors choose to use these three methods? (4) The section of discussion was simple, and the advantages and disadvantages of these three methods should be discussed.
(5) The sample number used for was limited. I wonder the reliability of the results. (6) How about the results of cross-validation for these three methods? (7) Grid search support vector machine should be replaced by support vector machine. (8) Line 60, Page 7. The authors stated reflection and transmission mode of mid-infrared spectroscopy were used in this experiments. However, the comparison for these two modes was not presented. Reviewer: 2
Comments to the Author(s) The manuscript includes relevant information and applied techniques for the discrimination of Dendrobium species. However, it is poorly written which makes it hard to follow and comprehend. It is highly recommended to be revised and rewritten by a native speaker.
Author's Response to Decision Letter for (RSOS-182122.R0)
See Appendix A.
RSOS-190399.R0
Review form: Reviewer 1
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Is it clear how to access all supporting data? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation? Accept as is
Comments to the Author(s)
The manuscript is now ready for publication after revision. RSOS-190399 Thank you for submitting the above manuscript to Royal Society Open Science. On behalf of the Editors and the Royal Society of Chemistry, I am pleased to inform you that your manuscript will be accepted for publication in Royal Society Open Science subject to minor revision in accordance with the referee suggestions. Please find the reviewers' comments at the end of this email.
The reviewers and handling editors have recommended publication, but also suggest some minor revisions to your manuscript. Therefore, I invite you to respond to the comments and revise your manuscript.
Because the schedule for publication is very tight, it is a condition of publication that you submit the revised version of your manuscript before 14-Apr-2019. Please note that the revision deadline will expire at 00.00am on this date. If you do not think you will be able to meet this date please let me know immediately.
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions". Under "Actions," click on "Create a Revision." You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you will be able to respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". You can use this to document any changes you make to the original manuscript. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response to the referees.
When uploading your revised files please make sure that you have: 1) A text file of the manuscript (tex, txt, rtf, docx or doc), references, tables (including captions) and figure captions. Do not upload a PDF as your "Main Document". 2) A separate electronic file of each figure (EPS or print-quality PDF preferred (either format should be produced directly from original creation package), or original software format) 3) Included a 100 word media summary of your paper when requested at submission. Please ensure you have entered correct contact details (email, institution and telephone) in your user account 4) Included the raw data to support the claims made in your paper. You can either include your data as electronic supplementary material or upload to a repository and include the relevant doi within your manuscript 5) All supplementary materials accompanying an accepted article will be treated as in their final form. Note that the Royal Society will neither edit nor typeset supplementary material and it will be hosted as provided. Please ensure that the supplementary material includes the paper details where possible (authors, article title, journal name).
Supplementary files will be published alongside the paper on the journal website and posted on the online figshare repository (https://figshare.com). The heading and legend provided for each supplementary file during the submission process will be used to create the figshare page, so please ensure these are accurate and informative so that your files can be found in searches. Files on figshare will be made available approximately one week before the accompanying article so that the supplementary material can be attributed a unique DOI. ************************************* RSC Associate Editor Comments to the Author: (There are no comments.) ************************************** Reviewer comments to Author: Reviewer: 2
Comments to the Author(s) The authors have addressed many main points but the manuscript still needs to be revised for language.
Reviewer: 1
Comments to the Author(s) The manuscript is now ready for publication after revision. Here below is our description on revision according to the reviewers' comments.
Response to Reviewer 1 Question: (1) As stated by authors, MIR and UV-Vis spectra was used to authenticate the multi-origin Fengdou crude materials in Ref. [29] . What's the difference between these two articles? Just two different techniques?
Answer: (1) Thanks for your kind suggestions. There were some differences between two articles in Ref. [29] and our present study. The former focused on the combination between chemical structure information and different chromophores (C=C, C=O) and auxochromes (-OR, -OH), which cover near-infrared spectra range from 10000 to 4000 cm -1 and ultraviolet-visible spectra from 600 to 200 nm. The latter was concentrated on complementary NIR and MIR spectra from 10000 to 650 cm -1 which reflect more detailed structure information of chemical components within these Dendrobium species. In addition, published study of Ref.
[29] didn't contain the most popular species-D. officinale which was the main species in the herbal market.
What's more, the fusion strategy with complementary NIR and MIR spectra hasn't been reported for authentication of the multi-origins Fengdou crude materials. Partial least squares discrimination analysis is a variant of partial least squares regression. Different from regression analysis which is used for modeling relationship between dependent variables (Y) and independent variables (X), PLS-DA tries best to find a relationship between variables matrix (X) and label dataset (Y) for prediction of unknown samples. Compared with two methods mentioned above, the method has many evaluation parameters for result discussion.
Finally, each chemometrics method has their respective advantages in terms of theory, calculation time, evaluation method, etc. Therefore, three methods were investigated for comparison of discrimination.
Question: (4) The section of discussion was simple, and the advantages and disadvantages of these three methods should be discussed.
Answer: (2) Thanks for your kind suggestions. We have added a chapter of "Comparison of discrimination performance in three models" in our revised manuscript.
Comparison of discrimination performance in three models
Based on the results from three models and two fusions strategies above, low-level fusion method was recommended as the optimal fusion method for the discrimination analysis of 12 Dendrobium species. It was interpreted that the low-level fusion strategy contains the most original information from different spectra which would reflect the maximum difference among 12 species. As for mid-level fusion method, accuracy rate of calibration set in RF and accuracy rate of validation set in PLS-DA were less than 100%. C value of cross-validation in mid-level fusion was higher than that of low-level in SVM. The poor performance of mid-level fusion could be explained that the variable transform might lose some chemical variable information although it has rapid calculation speed.
Because of the equal discrimination performance of three model with low-level fusion strategy, the advantage of low-level fusion was discussed in the chapter rather than the comparison of three models.
Question: (5) The sample number used for was limited. I wonder the reliability of the results.
Answer: (5) Because 119 specimens from 12 species were obtained from nursery garden of Orchidaceae plants in Wenshan University in Wenshan Prefecture, there aren't enough samples of each species to be collected for the purpose of resource protection. Surely, we will collect enough samples to investigate whether this method is valid on other data in the further study.
Question: (6) How about the results of cross-validation for these three methods?
Answer: It's our negligence that we didn't clearly interpret the conception of cross-validation. In our present study, calibration set was used to replace cross-validation while validation set was equal to the conception of prediction set. Answer: It's our negligence that we didn't clearly show the comparison for these two modes. In the chapter of "Interpretation of mid-infrared spectra", we have made the comparison between them: Due to the fact that score plots ( Figure S2A and S2B) didn't show satisfying cluster performance using transmission FTIR spectra ( Figure   S3 ) after pretreatment by SD and MSC, ATR-FTIR spectra (Figure 4 ) was recommended for further fusion analysis with NIR spectra matrix. Even though the first two PCs interpreted 36.34% original information which was more than that ATR-FTIR spectra (29.25%). In addition, there were similar spectra characteristics just in terms of spectra peaks between 4000 to 1000 cm-1, which has the ability to reflect most of chemical information of these species. In addition, it approximately spent 1 min to scan one sample using reflection mode while transmission mode spent 10 min at least because of the long-time grind with potassium bromide. In addition, it approximately spent 1 min to scan one sample using reflection mode while transmission mode spent 10 min at least because of the long-time grind with potassium bromide. Line 41-44, Page 7: "In addition, there are also overlapping absorbance peaks and noisy signal caused interference for further discrimination purpose." has been rewritten as "In addition, there are also overlapping absorbance peaks and noisy signal which would lead to interference for further discrimination purpose."
Line 50-51, Page 7: "Therefore, second derivative was used for increasing resolution and amplifying the weak absorbance peak belong to chemical structure" has been rewritten as "Therefore, second derivative was used for increasing resolution and amplifying the weak absorbance peaks"
Line 56-57, Page 7: "Two preprocessing methods and data transform from spectra were computed by SIMCA 14.1 software (Umetrics, Umeå, Sweden)." has been rewritten as "Two preprocessing methods and data transform were computed by SIMCA 14.1 software (Umetrics, Umeå, Sweden)."
In addition, other spell mistakes and grammatical mistakes were also corrected in our revised manuscript such as the redundant spacing.
Response to Reviewer 1
Question: A discussion of the relevant bioactive components and their relation to the finding in the IR data is required. How do the species relate to each other with relevance to the metabolites is also important.
Answer: Thanks for your kind suggestions, we have added the relevant bioactive component and their relation to the finding in the ATR-FTIR spectra in our revised manuscript. For instance, "Amongst these spectral variables, the absorbance at 3350.70 cm-1 (O-H stretching vibration) combined with band range between 1200
and 1030 cm-1 is responsible for the dominant polysaccharide in these crude materials form Dendrobium plants [5, 47] . Absorbance peaks between 900 and 650 cm-1 was the fingerprint range of polysaccharide which is main active components within these herbs [7] . Herein, Dendrobium polysaccharides was mainly contributed to these bioactivities, such as anti-tumor, anti-diabetic, immuno-modulatory, and antioxidant Question: The interpretation in page 12 deals with functional groups rather than prediction of actual metabolites.
Answer: Thanks for your kind suggestions. It is the fact that the interpretation of spectra deals with functional groups instead of prediction of actual metabolites.
Because of scientific fingerprint has fuzzy train not only in chromatograms but in spectra (Layloff T. Scientific fingerprinting: a pharmaceutical regulatory tool.
Pharmaceutical Technology, 1991.) , it is difficult that the spectra peaks interpret actual metabolites. Surely, we still feel great appreciated for your suggestions. In the further study of Dendrobium species, we will try our best to interpret the detailed metabolites in these spectra when we could obtain more chemical standards and have more better analytical technique. Here below is our description on revision according to the reviewers' comments.
Question: The authors have addressed many main points but the manuscript still needs to be revised for language.
Answer: Thanks for your chance to make us revise the manuscript again, our manuscript has been revised in language below:
1. "In a conclusion, low-level fusion strategy comprised two spectra after pretreated by second derivative and multiplicative scatter correction was recommended for discrimination analysis because of excellent model performance in three models" in abstract chapter has been corrected as "In a conclusion, low-level fusion strategy comprised of two spectra after pretreated by second derivative and multiplicative scatter correction was recommended for discrimination analysis because of excellent model performance in three models".
2. "Compared with ATR-FTIR spectra, …." in abstract chapter has been corrected as "Compared with mid-infrared spectra, ….".
3. "The protocol combined with low-level fusion strategy and chemometrics provides a rapid and effective reference for control of botanical origins of crude Dendrobium materials" in abstract chapter has been corrected as "The protocol combined with low-level fusion strategy and chemometrics provides a rapid and effective reference for control of botanical origins in crude Dendrobium materials"
4. "Especially herbal materials, they have become an important and essentials portion in diet supplements of Asian (China, Korea, Indian and Japan), the United 7. "An Antaris II spectrometer (Thermo Fisher Scientific, USA) with integrating sphere diffused reflection mode was used for obtaining near-infrared spectra (NIR) of sample powder" in Materials and methods chapter has been corrected as "An Antaris II spectrometer (Thermo Fisher Scientific, USA) with integrating sphere diffused reflection mode was used for obtaining NIR spectra of sample powder".
8. "Next measurement was conducted after drying avoiding the interference between different species or different individuals from the same species" in Materials and methods chapter has been corrected as "Next measurement was conducted after drying to avoid the interference between different species or different individuals from the same species".
9. "Briefly, the refined powder (1.2 mg) of each sample was sufficiently ground with KBr for thin and hyaline tablet" in Materials and methods chapter has been corrected as "Briefly, the refined powder (1.2 mg) of each sample was sufficiently ground with KBr for obtaining thin and hyaline tablet".
10. "two kinds of spectra after pretreatment were directly connected with each other, the number of rows were the same as the number of samples while the number of columns were equal to the total of variables information from two kinds of spectra." in Materials and methods chapter has been corrected as "two kinds of spectra after pretreatment were directly connected with each other. The number of rows were the same as the number of samples while the number of columns were equal to the total of variables information from two kinds of spectra".
11. "Generally, the model has excellent generalization ability when compared with other multivariate statistical approaches [43] " in Materials and methods chapter has been corrected as "Generally, the model has excellent generalization ability compared with other multivariate statistical approaches [43]".
12. "The best combination of the two parameters was based on the highest accuracy rate" in Materials and methods chapter has been corrected as "The best combination of the two parameters is based on the highest accuracy rate".
13. "Besides of accuracy rates of calibration and validation set, the evaluation of model performance is also provided by sensitivity, specificity, precious and efficiency" in Materials and methods chapter has been corrected as "Besides of accuracy rates of calibration and validation set, the evaluation of model performance was also provided by sensitivity, specificity, precious and efficiency".
14. Efficiency = √sensitivity × specificity was rewritten as Efficiency = √Sensitivity × Specificity.
15. "As the results of parameters optimization indicated in Figure 11 , excellent discrimination results (Table 6) were obtained with c = 2 and g = 0.0652 that both accuracy rates of calibration and validation sets were 100%" was rewritten as "As the results of parameters optimization indicated in Figure 11 , excellent discrimination results (Table 6) were obtained with c = 2.000 and g = 0.0652 that both accuracy rates of calibration and validation sets were 100%".
16. In addition, some errors in the reference list were also revised.
17. " Figure 11 Results of GS-SVM method with mid-level fusion strategy" was rewritten as " Figure 11 Results of SVM-GS method with mid-level fusion strategy".
Response to Reviewer 2
Question: The manuscript is now ready for publication after revision.
Answer: Thanks for your chance to make us revise the manuscript again, our manuscript has been revised in which the detailed points were displayed above "Response to Reviewer 1".
